Distribution and elimination of the glycosidase inhibitors 1-deoxymannojirimycin and N-methyl-1-deoxynojirimycin in the rat in vivo.
We studied the pharmacokinetics of two synthetic derivatives of 1-deoxynojirimycin in the rat after intravenous administration. The mannosidase IA/B inhibitor 1-deoxymannojirimycin and the glucosidase inhibitor N-methyl-1-deoxynojirimycin exhibited minimal plasma protein binding and showed a rapid biphasic plasma disappearance, with an initial t1/2 of 3.0 and 4.5 min, respectively, and a terminal t1/2 of 51 and 32 min, respectively. For both compounds renal excretion is the major route of elimination. After 120 min, 52% of the dose of 1-deoxymannojirimycin and 80% of the dose of N-methyl-1-deoxymannojirimycin was recovered unchanged from the urine, whereas only 4.9 and 0.2%, respectively, of the dose was excreted in bile. Urinary clearance of 1-deoxymannojirimycin was similar to the glomerular filtration rate. In contrast, urinary clearance of N-methyl-1-deoxynojirimycin was two to three times higher than the glomerular filtration rate, indicating active tubular secretion. Ligation of the renal vessels decreased the total-body clearance of 1-deoxymannojirimycin and N-methyl-1-deoxynojirimycin 18- and 24-fold, respectively. Neither alkalinization of the urine by infusion of bicarbonate solutions nor forced diuresis altered the renal excretion rate of these compounds, implying the absence of tubular reabsorption. At 120 min, the amounts of 1-deoxymannojirimycin in liver and kidney were 2.1 and 1.1% of the dose, respectively, while small intestine, stomach, and heart contained only 0.9, 0.6 and 0.1%. Less than 1% of the dose of N-methyl-1-deoxynojirimycin was found in the collected organs 2 hr after injection.(ABSTRACT TRUNCATED AT 250 WORDS)